
Award #: DE-FE0032018 / NETL Public Meeting April 6, 2021

Kevin C OBrien, PhD/ kcobrien@Illinois.edu / (217) 244-7682

Director, Illinois Sustainable Technology Center and Illinois State Water Survey

Phase I: Natural Gas-Based Energy 
Storage at Abbott Power Plant



Disclaimer

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or
responsibility for the accuracy, completeness, or usefulness of any information, apparatus,
product, or process disclosed, or represents that its use would not infringe privately owned
rights. Reference herein to any specific commercial product, process, or service by trade name,
trademark, manufacturer, or otherwise does not necessarily constitute or imply its
endorsement, recommendation, or favoring by the United States Government or any agency
thereof. The views and opinions of authors expressed herein do not necessarily state or reflect
those of the United States Government or any agency thereof.
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Project Team Management Structure
Leverages the experience of team members
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Funding:    $ 250,000
DOE: $ 199,979
Non-DOE:    $ 50,021
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Program Goals and Project Objectives
Utilize fossil assets and fossil fuels in a new manner

PROGRAM GOALS

• Advance energy storage technology (ES tech)

• Integrate ES tech with fossil assets

• Reduce barriers to wide-spread deployment of ES tech

PROJECT OBJECTIVES

▪ Feasibility analysis for 10 MWh Compressed Natural Gas Energy Storage 
(CNGES) at Abbott Power Plant

▪ Develop results that will enable transition to Phase II (detailed design, 
build, operate) of a 10 MWh energy storage facility

▪ Demonstrate applicability to existing power plants and especially 
Combined Heat and Power (CHP) plants

▪ Evaluate techno-economics of CNGES and model its impact on a grid with 
increasing renewable energy assets

4



Award #: DE-FE0032018 

Relevance and Outcomes / Impact
Utilize fossil assets and fossil fuels in a new manner

• Co-locates energy storage technology with a fossil energy asset “within 
the fence line” (future roles for fossil assets)

• Existing natural gas pipeline provides a ready source for the required 
natural gas for CNGES

• Demonstrates means to utilize natural gas in a mode that does not result 
in combustion of the gas (future applications of fossil fuels)

• Use of existing “off-the-shelf” equipment and known d permitting 
requirements enables smooth transition to Phase II demo (achieve 2025 
demo target)

• Demonstration of CNGES at Abbott Power Plant provides a means for 
other coal and nature gas plants to understand the advantages and 
challenges of integrating energy storage with their plant (demonstration 
site for CNGES)

• University setting enables ready forum to exchange information with large 
scale power plants
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Advantages of the Technology
Benefits over other energy storage options

CAES CNGES
Runs on Air: Electricity prices pay for compression, storage 
and energy recovery.

Underground storage requires development of new fields 
(risk of failure due to lack of suitable locations – best 
locations may already be in use for natural gas storage)

Aboveground storage requires vessels designed and 
constructed for that purpose.

Runs on Natural Gas: Gas prices pay for compression 
and storage. Electricity prices pay for energy recovery.

Underground natural gas storage widely developed across 
U.S., in many cases close to key locations.

Existing pipelines (using linepack) or CNG trailers may be 
used for storage.
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Natural Gas Energy Storage
3D Rendering of proposed on-site facility
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Abbott Power Plant and University of Illinois Grid
Excellent host site since combines renewables with coal and natural gas asset
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University of Illinois has been modeling  the impact of running the fossil plant in 
a load following mode to back up renewables
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CNGES and Its Integration with the Plant
Preliminary analysis indicates feasibility
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CNGES system
Integrates well 

with Abbott 
Power Plant 
for both coal 
and natural 
gas side of 

plant

Space available to 
locate the CNGES 

system
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What is needed to be able to pilot a demo plant by 2025?
- Phase II should be designated as a design, build, operate with the pilot demo plant as a deliverable
- If executed properly, Phase I results should enable an easy transition to the Phase II listed above

What does NETL need to consider regarding a low-carbon future?
- Traditional fossil assets and their associated infrastructure still have a vital role – though it may be different 

from past roles
- Fossil assets need to load follow as penetration of renewables increase
- Energy storage imparts grid resilience
- Centralizing energy storage facilities leverages existing infrastructure and capabilities
- Carbon Capture, Utilization and Storage (CCUS) MUST be part of this future

How can NETL help transition coal assets as they retire over the next 10-15 years?
- Fund R&D that specifically addresses means to re-purpose / utilize these assets
- Fund R&D for “Hybrid” coal plant of the future that has CCUS and energy storage and considers renewables 

as part of the grid that it serves  (e.g. Coal FIRST)

Is there a particular topic, issue, or area of need that NETL should be aware of?
- R&D designed with the goal of deploying a demo is critical and must continue
- More work integrating fossil assets with renewables in a way to achieve net zero CO2 emissions
- Energy-water nexus: need to specifically address 

Contact: kcobrien@Illinois.edu / (217) 244-7682
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